This paper examines the effect of socio-economic factors on recycling practices among households in Malaysia. Questionnaires were administered to 600 households in the newly emerging conurbation of Iskandar Malaysia Region. The results indicate that socio-economic variables have a significant effect on recycling activities. The results suggest that older people are more inclined to separate the households waste. The younger generation cited lack of time as the main reason for not recycling. The paper recommends several options to suit different households need to improve waste separation program. These include providing adequate infrastructures and raising environmental knowledge and values.
Introduction
Household solid waste (HSW) management is a major challenge in urban areas around the world. In this context, source separation is the key approach for minimizing waste, in turn, enhance recycling for disposal efficiency (Zhang, et. al.,2014) . Source separation of waste refers to the collection of the different waste composition. The waste is first sorted at the place where it is generated and the fractions collected in separate containers. There is various source separation system. However, most systems rely on active, efficient and correct participation at the household level (Baltes et al., 2009; Leitol, 2014; Rada et al., 2013; Rousta et. al., 2015) . The main body of source separation activity is the community resident. It is imperative to know what materials the community are willing to recycle, and what collection system would be more convenient to them or what economic instruments would result in sustainable recycling schemes. In Malaysia, most studies are centred on a general status of solid waste management (Moh. et. al., 2014) . However, difficulties of a household in carrying out recycling activities are less studied. This study investigates the practice of waste separation among households and, whether demographic characteristics and the socio-economic factors influence recycling behaviour.
Solid waste management in Malaysia
In Malaysia, solid waste generation increased from 19,100 tonnes daily in 2006 to 33,000 tonnes daily in 2012 (Malaymail, 2014) which exceeded the projected generation of 30,000 tonnes by 2020. Households waste is the main contributor to municipal solid waste (MSW). With more than 80% of the MSW comprised of recyclable materials, it is only logical that Malaysian carryout waste separation.
However, waste recycling is not a universal way of life in Malaysia (Omran et.al,2009 ). Public participation in the recycling program in Malaysia is very low. Malaysia targeted 22% of recycling rate by the year 2020, but the recycling rate was only 12.8% in 2015 (JPSPN, 2013) . This rate is very much lower than the neighbouring countries. Singapore recorded a 60% recycling rate in 2012 (NEA, 2013) and Philippines (Manila) from 28% in 2006 28% in (Antonio, 2010 .
The Malaysian Government launched its first recycling program in 1993 followed by other campaigns ever since. Printed and electronic media on recycling were disseminated to educate and create awareness. However, these campaigns failed to motivate the community to respond positively. Awareness of recycling is high among Malaysians (82%) but very few practise recycling for various reasons (Mutang & Haron, 2012) . Some citizens even look down on these efforts, implying that recycling is considered less important compared to other issues (Zain et al., 2012) . Several studies stated that the reasons of Malaysian refuse to recycle is due to poor recycling facilities and inconvenient practice for them (Agamuthu, et.al, 2009) .
In 2007, the Solid Waste and Public Cleansing Act was introduced to improve the current recycling rate of 5% to at least 22% by the year 2020. In 2015, the Malaysian government reiterated the waste separation program. This time, residents are expected to separate their household waste according to type i.e. paper, plastic and other recyclables before to waste disposal. Public acceptance and participation are, therefore, imperative to ensure the success of the program.
Literature Review
The complexity and diverse nature of recycling behaviour among households have attracted a lot of studies. Researchers have developed various models to explain factors that induced people to behave in an environmentally responsible manner. The Theory of Planned Behaviour (TPB) is broadly used as the model in the literature to explore pro-environmental behavior. The TPB (Ajzen, 1988) suggests that we can predict behaviour by asking people if they wish to behave in a particular manner (Jaarsma, 2012) . From various studies on pro-environmental behaviour, three sets of variables appear to be persuasive in categorizing environmentally conscious individuals (Gilg et al., 2005) . These centered around environmental and social values, socio-economic variables and psychological factors.
In Malaysia, ) used the TPB model to identify environmental values and situational factors to predict recycling behavior. Attitudes on recycling and the belief about the importance of recycling are identified as predictors of recycling participation (John et. al, 2001 ). According to Tonglet et al., (2004) people can be persuaded to recycle if they have opportunities, facilities, and knowledge. We can enhance recycling practices if people are not deterred by the issues of physically recycling for example time, space and inconvenience. To achieve the recycling targets, the waste management problem should become an issue and responsibility of the local community rather than the local council waste services (Keramitsoglou.M.K et.al., 2013) . Since the household is one of the main primary sources of municipal solid waste (Tariq and Mostafizur, 2007; Sujauddin et.al, 2008) , it is only logical to examine household characteristics. This paper, therefore, needs to look closely at socio-economic and demographic variables as a starting point to support future actions and communication strategies to enhance people's involvement in recycling programmes in Malaysia.
Methodology
Iskandar Malaysia (IM) is the second development corridor located in Johor State that has been designated as one of the five economic growth areas in Malaysia. This region covers an area of 2217 square kilometers covering the city of Johor Bahru and the adjoining towns of Pontian, Senai, and Pasir Gudang. Modelled after the Pearl River Delta Economic Zone, IM is envisaged to capitalise on its current synergies with Singapore and the surrounding region. IM was also singled out as among the high-impact developments of the Ninth Malaysia Plan. The population is expected to increase to 3 million in the year 2025. IM was to be developed according to the Comprehensive Development Plan (CDP) formulated in 2006. The second comprehensive plan (CDP ii) was established in 2014 to provide the strategic framework to drive IM development for another ten years. CDPii encapsulated strategies and programs to ensure IM continue to be sustainable and resilient in the future. The key strategy is the Circle of Sustainability made up of wealth generation and wealth sharing, balanced by an optimal use of ecological assets, would enhance the Quality of Life in Iskandar Malaysia, turning it into a leading global region. Since IM seeks to adopt low carbon city initiatives (Ho et. al., 2013) , it is highly critical that we promote proenvironmental behaviour among the communities. Source: Ting, et.al. (2014) 3.1 Survey and Questionnaire design A direct face to face survey was carried out among the households in selected neighbourhoods in Iskandar Malaysia. The survey questionnaire is made up of three sections a) respondent's profile; b) solid waste separation practices; and c) household options of improving solid waste management service. The options have four (4) attributes (Othman, 2002) , i.e. the level of quality in term of collection frequency, separation of waste at source, disposal method and a monthly charge. Table 1 reports the descriptive statistics of the main socio-economic characteristics of the respondents. The respondents are 55.6% men and 44.4% women. This proportion is similar to 2010 census of Malaysia. We categorized the age into three groups. Following Afroz, et.al. 2011 , the study categorises age group 18-24 as the youngest group, the age group 25 to 34 as a middle age group and the age group over 35 as the older group. The average age was 41 years. More than 50% of the respondent are over 35 years old and categorized as older people. About 97.8% of the respondents had a formal education with 62.6% completed secondary education. Only 22.3% respondents obtained a higher education while 2.2% have no formal education. 
Results and Discussions

Profile of the respondents
Solid waste separation practices
The results reveal the majority of respondents (37%) claimed that they were practicing waste separation according to the categories, but 26% never practiced. To be more specific, the figure shows 14% sometimes practiced; 12% practiced most of the time, and 11% seldom practiced separating solid waste. A positive relationship was found between age and frequency of recycling. People in the age group of 55 and above (45%) are found to be more active in recycling compared to the younger ones (Fig. 3) . Older individuals may be at a phase in their lives that is closer to retirement, or they may already retire, thus have more time devoted to recycling. Moreover, the responsibilities and time dedicated to caring for the children, if they continue to be a part of the family unit, are also less (Garcés, et.al, 2002) . The study shows that waste separation practices among the younger age group (18- This is consistent with the findings from many other studies which also reveal that older households are more likely to participate in recycling activities (Singhirunnusorn, W. et.al, 2012; Bowman et.al, 1998; Meneses and Palacio, 2005; Saphores et al., 2006) . However, this finding is contrary to the common expectation that younger people are likely to be more involved in recycling based on the assumption that they are more environmentally conscious.
Figure 4 Frequency of solid waste separation by age group
Homeownership is found to be predictors of recycling activities (Oskamp et al., 1991) . This factor can be explained by the fact that people who owned their houses tend to take better care of those homes. A peer pressure also caused residents especially those in affluent neighborhoods to behave with considerable regards to their neighbours. Thus, if one home recycles then other neighbors will likely do (Lockhart, 2003) . Zen, et.al, (2014) and Vencatasawmy, et.al.,(2000) obtained a positive correlation between homeownership and recycling practices. In this study, people who owned their home (38.5%) tend to recycle compared to people who rent their home or those living in company-owned houses. Such finding, however, does not concur with Mutang & Haron, (2012) , who found no relationship between home ownership and recycling practice. 
Enablers for willingness to participate in routine recycling activities
The availability of an adequate recycling infrastructure that enables householders to recycle their waste is clearly a crucial part of any recycling programme. Nevertheless, there should be supporting factors to motivate householders to make use of that infrastructure (Martin, et.al, 2006) . In this study, the response 'Yes, more likely' to participate was the highest (80%) received in Iskandar Malaysia Region (Fig. 6 ). The result indicates very encouraging feedback by respondent. However, the results show in Fig. 6 revealed those older age groups (45 to 64 years old) are more likely to participate in recycling activities. This concurs with the majority of studies that have similar findings where elderly households are more likely to recycle (Singhirunnusorn, W.et.al,2012; Bowman, N et.al.,1998) . This implies that the elders are more willing to participate in recycling practices than the younger ones.
This research also seeks opinions on the best approach to increase recycling among the households. Although 24% of the respondents feel that the law should sanction recycling, the majority of respondents (70%) will willingly participate without the legal sanction. Almost all the respondent (82%) also agreed that they would more likely recycle if the municipality provides the facilities for waste separation at the curbside. Only 7% stated that they would recycle even if there are no such facilities.
Household option of solid waste management services
Respondents are also asked to select the level of quality of solid waste management. The majority of respondents choose high-quality services. This choice implies that most people are conscious of the need for proper waste management and its importance to the environment. This also indicates that the majority are ready to upgrade their waste separation practice. The option for high quality correlates positively with income level, i.e., people with higher income tend to choose a higher quality of services. People with higher income are also willing to pay a higher cost to obtain better quality services. 
Conclusion
One of the consequences of rapid urbanization, industrialization and economic development in most developing countries is problems caused by solid waste generation. As land is scarce, landfill become less viable, making recycling not only sensible but essential. Although there is widespread public support for reducing and recycling of household waste, this is not reflected in participation levels in Iskandar Malaysia.
A significant finding from the study indicates a positive relationship between socioeconomic and demographics factors such as age, home ownership and income with the frequency of recycling and options to improve solid waste management service. Homeownership is an important variable to predict willing recyclers. Older people also are found to be more active in recycling compared to the younger ones. Such finding is consistent with the conclusions from many other studies that also reveal that older households are more likely to participate in recycling activities. Thus, there is a need to encourage the youngsters to get interested and actively involved in the recycling activities. The findings further suggest that households are willing to pay a higher price for more frequent waste collection, waste disposal methods, and vehicle types.
This research extends our knowledge of household characteristics and their influence on environmental behaviour. It demonstrates that both households and local authorities need to play their part to achieve the environmental target. We recommend strategies namely environmental education, awareness campaigns, and the establishment of adequate collection systems. Such initiatives will improve the community-specific waste management programs. The authority also needs to incorporate waste management into the sustainable development agenda. It is also beneficial to the service provider since the majority of respondents agreed to spend more money to get high quality facilities as well as services. 
